Introduction
Chronic pelvic pain (CPP) in women is a complex and incapacitating condition that can be defined as noncyclic pain of at least 6 months duration in the pelvic region. The source of pain may be the anterior abdominal wall at or below the umbilicus or the lumbosacral back or buttocks. The severity of CPP is sufficient to cause functional disability or to require medical care. 1 In population-based studies, the prevalence of CPP in women has been reported as 6.4% in Mexico, 19% in Brazil, and 25.4% in New Zealand.
with psychological factors. In a substantial number of women, however, the cause of CPP may remain unidentified. 5 CPP can exert a negative effect on various aspects of a woman's life, placing limitations on her activities of daily living and her social and work-related activities, as well as giving rise to postural problems and sleep and mood disorders, with a negative effect on her quality of life and sexual function. [6] [7] [8] [9] Sexual function is a vital element in a woman's life that involves a complex interaction among biological, sociocultural, and psychological factors. Sexual dysfunction consists of a heterogenous group of disorders characterized by a clinically significant disturbance in a person's ability to respond sexually or to experience sexual pleasure. An individual may have several sexual dysfunctions at the same time. The Diagnostic and Statistical Manual of Mental Disorders, fifth edition, classifies female sexual dysfunction as a sexual interest/arousal disorder, orgasmic disorder, or genitopelvic pain/penetration disorder. 10 The etiology of sexual dysfunction is often unknown or presumed to be multifactorial. 11 Previous studies have shown that women with CPP have more sexual problems than those without CPP. 6, 7, [12] [13] [14] [15] The reported sexual difficulties include those related to desire, arousal, lubrication, frequency, sexual avoidance, and lack of expression of sexuality. 6, 7, 13, 15 Furthermore, a greater prevalence of sexual problems has been found in women with CPP compared to those with other types of chronic pains.
12, 16 An association has been reported between sexual dysfunction and mood disorders, a history of sexual abuse, age, family income, and the duration of the pain in women with CPP. 13, 15 Therefore, the objectives of the present study were to compare the sexual function of women with CPP with that of a control group of women without CPP and to investigate the factors associated with sexual dysfunction in the women with CPP.
Patients and methods sample size
Sample size was calculated based on the scores obtained for the Female Sexual Function Index (FSFI), considering each domain individually and the overall score, and the prevalence of sexual dysfunction in two groups of women, one with CPP and one without CPP. 13 The highest required sample size was for the lubrication domain, whose SD was 1.52, with a difference between the mean scores in the two groups of 0.68. 13 For an alpha of 5% and a beta of 20%, the sample size required was calculated as at least 79 women in each of the two groups. 17 
Participants
This cross-sectional study was conducted from October 2014 to February 2016 at the Department of Obstetrics and Gynecology, Federal University of Goiás Teaching Hospital, Goiânia, Goiás, Brazil. The institution's internal review board approved the study protocol, and all the women signed a written informed consent form prior to their inclusion in the study. The interviews were conducted in a private room, behind closed doors, with only the interviewer and the participant in the room. The participants' rights to confidentiality were respected. Only the investigators had access to the data collected. A description of how the participants were selected, as well as their sociodemographic, behavioral, and clinical characteristics, has already been published in full in the previous article in which the quality of life of women with CPP and the factors associated with quality of life were described. 8 Briefly, women ≥18 years of age with a complaint of CPP, who were being followed up as outpatients and who reported being in heterosexual relationships, were invited to participate in the study. The causes of CPP fall beyond the scope of this study and were not evaluated. The control group consisted of women of at least 18 years of age without CPP who were being seen for benign gynecological diseases. Pregnant women, those who reported having been pregnant in the preceding 12 months, and those with a history of cancer were excluded from the study. The study consisted of 100 women with CPP and 100 controls.
In this health care facility, the treatment of women with CPP involves providing guidance on lifestyle with recommendations to include fiber in their diet and to practice physical activity, as well as pharmacological treatment, psychotherapy, and, in certain cases, surgery. Once a specific diagnosis is made, the treatment is directed at the disease. The appropriate pharmacological treatment is selected as follows: if pelvic pain increases in the premenstrual phase or if the woman suffers mood swings at that time, the initial treatment is inducing amenorrhea through the use of hormonal contraceptives (combined estrogen/progestogen or progestogen alone). If the patient has neuralgia, osteomuscular pain, fibromyalgia, or anxiety and/or depression, treatment begins with amitriptyline or other antidepressants, as tolerated by the patient. Gamma-amino butyric acid (GABA) analogs (gabapentin and pregabalin) are indicated when neuropathic pain is suspected. NSAIDs are indicated 
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sexual function and chronic pelvic pain for episodes of acute pain. If there is no improvement in the pain after the use of NSAID, tramadol or codeine is then prescribed. In addition, cognitive behavioral therapy and family constellations are recommended. Surgery is indicated in refractory cases and/or in the case of intolerance to previous treatments and when there is a bowel obstruction resulting from endometriosis or if there is an ovarian endometrioma over 4 cm in size and if the woman wishes to conceive.
self-report questionnaires sexual functioning
The FSFI is used to assess female sexual function in the 4 weeks prior to consultation. It consists of six domains: desire, arousal, lubrication, orgasm, satisfaction, and pain. Higher scores are indicative of better sexual function. 18 The FSFI has been translated and validated for use in Brazilian Portuguese. 19 An overall FSFI score of ≤26.55 was defined as the cutoff point for a definition of sexual dysfunction. 20 
anxiety and depression
Anxiety and depression were investigated using the Hospital Anxiety and Depression Scale (HADS). 21 The HADS has been validated for use in Brazilian Portuguese. A cutoff point of ≥8 was used to identify anxiety and depression. 22 
statistical analyses
For the data analysis, CPP constituted the principal independent variable, while the dependent variables were the scores from the six domains of the FSFI, the overall FSFI score, and the presence of sexual dysfunction (overall score, ≤26.55). The sociodemographic, behavioral, and clinical characteristics were considered as confounding variables. Results are presented as mean and SDs and median, or as absolute frequencies and percentages. The unpaired, two-sided Student's t-test, the chi-squared test, and the Mann-Whitney test were used to compare the characteristics between the groups. A generalized linear model (GLM) was used to compare the FSFI scores between groups, including the scores obtained for each domain and the overall score, with adjustment for potential confounding variables. 23 A multiple logistic regression analysis was also conducted to compare the prevalence of sexual dysfunction in women with and without CPP following adjustment. The backward selection criteria method was used to identify the factors associated with sexual dysfunction, and estimated coefficients and the standard error of the coefficient were calculated. The variable group (with CPP/without CPP) was maintained in all the regression models. For the statistical analyses, the SPSS statistical software program, version 20.0, was used. Significance level was set at P<0.05.
Results
The age of the participants in the study group was 37.8±8.0 years (mean±SD) compared to 37.2±9.6 years for the women in the control group (P=0.648). Overall, 16% of the women with CPP were classified as smokers compared to 6% of the controls (P=0.042; Table 1 ).
The prevalence of sexual dysfunction was 81.0% in the women with CPP and 58.0% in the controls (P=0.003; Table  2 ). For the women in the study group, the mean duration of pain was 7.0±6.0 years and the mean intensity of the pain was 7.8±2.1. In the adjusted analysis, the women with CPP had lower FSFI scores in most of the domains with the exception of the satisfaction domain (P=0.337) and the overall FSFI score (P=0.252; Table 3) .
Following logistic regression analysis, a significant, independent and positive association was found between depression and sexual dysfunction in the women with CPP (P=0.012; Table 4 ).
Discussion
The prevalence of sexual dysfunction in the general female population has been reported as 49% in Brazil, 43% in USA, and 63.3% in China. [24] [25] [26] In the present study, the prevalence of sexual dysfunction was 81.0% in the women with CPP and 58.0% in those without CPP. Likewise, other authors have found sexual problems to be more common in the women with CPP compared to those without CPP. 6, 7, [12] [13] [14] [15] Evaluated using the FSFI, the rate of sexual dysfunction was reported as 67.8% in Turkish women with CPP compared to 32.2% in the control group. 13 Collett et al 12 found that the women with CPP were more likely to have dyspareunia, to have lost interest in sex, and to experience post-coital pain and vaginismus compared to the women with chronic nonpelvic pain and pain-free women, confirming the results of the present study. Other authors found a greater frequency of sexual dysfunction in women with CPP compared to the women with chronic migraine headache. 16 The concomitant occurrence of CPP and sexual dysfunction suggests that the two conditions share some underlying pathways or risk factors.
Women with CPP were found to have significantly lower scores in the majority of the FSFI domains (desire, arousal, lubrication, orgasm, and pain), with the exception of the satisfaction domain and the overall score. In line with these present findings, a previous study failed to find any statistically significant difference in the satisfaction domain between 
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sexual function and chronic pelvic pain women with and without CPP. On the other hand, there was no difference in the scores obtained for the desire and arousal domains in that same study. 27 Nevertheless, other authors have reported significantly lower scores for all the sexual response domains in women with CPP compared to controls. 13 Tripoli et al 7 conducted a study using the Golombok Rust Inventory of Sexual Satisfaction (GRISS) and found that women with CPP reported significantly less sexual frequency and sexual satisfaction, displayed more sexual avoidance behavior and nonsensuality, and were more likely to complain of vaginismus compared to those without CPP. 28 In another study also conducted using the GRISS, Dutch women with CPP were found to exhibit more sexual avoidance behavior and nonsensuality and to be more likely to complain of vaginismus compared to the women without CPP. Nevertheless, there was no statistically significant difference between the groups with respect to sexual frequency, sexual satisfaction, noncommunication, or anorgasmia. 15 Those authors' results confirm the finding of the present study that there is no difference insofar as the satisfaction domain is concerned.
The satisfaction domain of the FSFI includes three questions that deal, respectively, with the woman's satisfaction with the amount of emotional closeness during sexual activity with her partner, satisfaction with the sexual relationship with her partner, and satisfaction with her sex life in general. These questions seek to capture the woman's perception regarding the quality of her sexual relationship with her partner. Questionnaires such as the FSFI and GRISS offer an objective measurement of sexual function. Nevertheless, when used to evaluate women from different cultural settings, findings may differ. In a study conducted on 213 women with chronic pain of different origins (arthritis, fibromyalgia, endometriosis, physical trauma, and back pain), a positive correlation was found between relationship satisfaction and sexual function. 29 In this respect, the women with CPP in the present cohort appear to have perceived the quality of the sexual relationship with their partners in a similar way to those without CPP, as shown by the scores in the satisfaction domain. Furthermore, sexual satisfaction may include aspects not covered by the FSFI. In the International Survey of Relationships, sexual satisfaction was investigated in 1,009 midlife couples. 30 Partners' reports of good health; frequent kissing, cuddling, and caressing; frequent recent sexual activity; attaching importance to one's own and one's partner's orgasm; better sexual functioning; and greater relationship happiness were factors that contributed significantly to being able to predict and understand individuals' sexual satisfaction, showing that the partner matters to an individual's sexual satisfaction. 30 However, the present study did not include an investigation into partner-related factors.
The mean overall FSFI score was 18.1 for the women with CPP and 22.1 for those without CPP. This difference was statistically significant in the unadjusted analysis; however, significance was lost following adjustment. Some authors have reported significantly lower overall FSFI scores in women with CPP compared to those without CPP, while other investigators failed to find any statistically significant difference between women with deeply infiltrating endometriosis (DIE) and healthy women. 13, 31 Studies conducted in Brazil reported a mean overall FSFI score of 23.4 in women with DIE, 25.51 in women with recurrent vulvovaginal candidiasis (RVVC), and 21.17 in women with localized provoked vulvodynia (LPV). 31, 32 Women in the control group of this study had lower overall FSFI scores than those women in the previous studies whose pain resulted from DIE or RVVC. 31, 32 The reason behind the lower scores in women without CPP is unclear. It could be related to participants' awareness that they have certain benign gynecological conditions, and this may have affected their perception of their sexual function. In addition, the women with CPP in this study also had a lower overall FSFI score than that of the women in previous studies with DIE, RVVC, or LPV. 31, 32 The lack of any statistically significant difference in the overall FSFI score between women with and without CPP in the adjusted analysis suggests that sociodemographic, clinical, and behavioral factors affect the female sexual response, and this hypothesis is supported by the multifactorial nature of sexual function.
CPP in women can be associated with endometriosis, irritable bowel syndrome, pelvic adhesions, and pelvic organ prolapse (POP), among other factors. 9 CPP may be caused by POP due to the laxity of the supporting and/or suspending connective tissue structures. 33 Surgical treatment for POP may improve pelvic pain and quality of life. 34, 35 [35] [36] [37] In the present study, the presence of POP was not investigated; however, it is important to remember that no statistically significant difference was found between the women with CPP and those without CPP in relation to the factors known to be associated with POP such as age, body mass index, parity, and menopausal status. 38 Of the various factors that could affect sexual function in women with chronic medical conditions, mood disorders merit particular mention. 29, 39 In the present study, following multiple regression analysis, depression was the only factor that was positively and independently associated with sexual dysfunction in women with CPP. Previous studies have shown an association between depression and sexual dysfunction in women with CPP. 15, 39 However, other authors have found no association and yet others failed to evaluate depression as a possible determinant of sexual dysfunction in women with CPP. 6, 7, 31 In agreement with the results of the present study, other previous studies have reported an association between sexual dysfunction and depression in different chronic diseases such as rheumatoid arthritis, fibromyalgia, and multiple sclerosis, although other investigators have found no association. [40] [41] [42] Depression is characterized by the loss of interest, a fall in energy levels, poor self-esteem, and an inability to feel pleasure. Irritability and social withdrawal may impair the individual's ability to form and maintain intimate relationships. This situation may contribute to the occurrence of sexual problems. 43 The temporal relationship between depression and sexual dysfunction has not been established in the women with CPP, ie, it is not yet known whether sexual dysfunction is a consequence of depression or its cause. Further studies are required to investigate this question.
The findings of the present study should be interpreted in the light of several limitations. Since this is a cross-sectional study, it was not possible to establish a relationship of causality. No investigation was made into the cause of CPP in the study group; however, there are indications that sexual dysfunction is unrelated to the cause of CPP. 7 Furthermore, in a not inconsiderable number of women, the origin of CPP remains unidentified. 1 In the present study, partner-related factors; distress caused by sexual disorders; and the use of drugs such as antidepressants, anxiolytics, and anticonvulsants were not evaluated. Further studies designed to investigate these issues may increase understanding of the sex life of women with CPP.
The existence of a control group, which permitted sexual function to be compared between women from the same health care facility, constitutes one of the strong points of this study. The use of instruments commonly employed in healthrelated studies (FSFI and HADS) represents an additional strength. To the best of our knowledge, this is the study with the largest number of potential confounders included in the evaluation of sexual function in women with CPP.
Conclusion
Sexual dysfunction was more common in the women with CPP compared to those without CPP. Scores for the majority of the sexual function domains (desire, arousal, lubrication, orgasm, and pain) were lower in the women with CPP. However, there was no difference between the groups for the satisfaction domain or with respect to the overall score. Depression was positively and independently associated with sexual dysfunction in the women with CPP. These findings suggest a need for health care professionals to routinely screen for sexual dysfunction in the women with CPP, taking into consideration its association with psychological factors. In this respect, a transdisciplinary approach is required for the women with CPP.
